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Introduction
The psoas compartment block (PCB) technique is useful in anesthetizing the lumbar plexus at its origin. Successfully placing local anesthetic (LA) at the level of the lumbar plexus roots (junction of the posterior third and the anterior two-thirds of the psoas muscle) is a more "complete" method compared to peripheral approaches. [1] [2] [3] [4] It provides the blockade of the femoral, obturator and lateral cutaneous nerves of the thigh with a single injection. [3] [4] [5] Therefore, it may be used for anesthesia and analgesia of anterior, medial, and lateral procedures of the thigh such as skin grafts and femoral osteotomy, total knee replacement, [6] total hip replacement, [7, 8] hip fractures, [9, 10] knee arthroscopy, [11] anterior and posterior cruciate ligament reconstructions [12] and chronic hip pain. [13] The PCB technique is traditionally performed using surface anatomical landmarks and observing quadriceps muscle contraction to peripheral nerve stimulation. [3] Lately, there has been a rise in the use of ultrasound to visualize the sonoanatomy of lumbar plexus and to guide the PCBs. Ultrasound-guided regional anesthetic techniques of the lower limb can be challenging because of the muscles and fat which surround the nerves, [5, 14] however technological improvements of ultrasound equipment have allowed better visualization of the nerves and the other anatomical structures. The lumbar plexus and the posterior part of the psoas muscle, although deep, were examined in cadavers and just in a few cases successfully. [1, 3, 15, 16] We present a case, who underwent a knee arthroscopy with successful ultrasound-guided PCB and general anesthesia.
Case Report
A 48-year-old male, ASA physical status II patient with hypertension was scheduled for knee arthroscopy procedure. Patient history revealed that, the patient had undergone appendectomy, nephrolitiazis operations under general anesthesia and knee arthroscopy, hallux valgus, hemorrhoid operations under spinal anesthesia. Moreover, he had had coronary angiography twice by the reason of chest pain and hypertension, and got normal results. No abnormalities were noted on his preoperative blood tests, chest X-ray and physical examination. In order to provide a more complete anesthesia and analgesia for this patient, who refused to undergo spinal anesthesia, an ultrasound-guided PCB and general anesthesia was planned.
On arrival to the holding area where blocks were performed, standard monitoring (pulse-oxymetry, heart rate (HR), noninvasive blood pressure (NIBP) and ECG) was applied. A 20-gauge intravenous (IV) cannula was placed on the right hand of the patient and a free running infusion of saline was started. Oxygen 2 L/h was applied via mask. Sedation was provided with 3 mg IV midazolam after the lateral decubitus position with the left operative side up, the hips and the knees flexed. After disinfection and sterile draping, sterile gel was applied to the procedure area. A low frequency curvilinear ultrasound probe (1-8 MHz, Esaote My Lab 30, Genoa, Italy) was placed at the level of L4-5 in the transverse plane ( Figure 1 ). Vertebral body, articular process, psoas, erector spina, and quadratus lumborum muscles were visualized (Figure 2 ). After LA skin infiltration, a 22-gauge 100 mm insulated needle (Pajunk, Geisingen, Germany) was inserted lateral to the probe, using in-plane technique. The correct tip position was confirmed with quadriceps contraction at 8 cm by neurostimulator 0.5 mA. Then, LA mixture of 30 mL (10 mL 2% lidocaine and 20 mL 5% levobupivacaine) was injected incrementally in fractioned doses with frequent aspiration to detect any possible intravascular puncture. The LA spread was observed on transverse axis scan. Successful block was confirmed in 20 minutes by decreased sensation in terminal nerves of the lumbar plexus (femoral, lateral femoral cutaneous, and obturator) and quadriceps weakness.
Then, the patient was taken to the operating room. Following the application of standard monitoring and obtaining normal vital signs, general anesthesia was induced with propofol 2.5 mg kg -1 and fentanyl 1 μg kg -1 iv. Laryngeal mask (number 4) was placed for airway protection and anesthesia was then maintained with 1.5-2% sevoflurane in N 2 O and O 2 (1:1 ratio). Knee arthroplasty and anesthesia procedures were successfully completed within 50 minutes without any additional anesthetic/analgesic requirement. Diclofenac 75 mg was ordered as a rescue analgesic that could be repeated every 6 h with a maximum daily dose of 300 mg.
The patient was discharged on the next day. He was very pleased because of pain free postoperative period both at rest and during mobilization, and his analgesic consumption was 0 during the postoperative first 24 hours.
Discussion
Knee arthroscopy is one of the most commonly performed elective ambulatory orthopedic procedures and associated with moderate to severe, often poorly controlled, postoperative pain. [4, 17] Various types of anesthesia including neuraxial blocks, general, and peripheral nerve blocks have been performed for these procedures. [18] [19] [20] [21] Central neuraxial blocks and general anesthesia provide effective anesthesia, however neuraxial blocks cause nausea/emesis, urinary retention, post-dural puncture, hemodynamic changes, motor weakness in the lower extremity and on the other hand general anesthesia is reported with high postoperative pain scores, and low satisfaction ratings. [4, 12] However, peripheral nerve blocks have advantages of providing limb-specific anesthesia/analgesia without extended muscle weakness, allowing early ambulation, enabling effective physiotherapy and early discharge. [4, 22, 23] Although femoral nerve block is easy to perform, the obturator and lateral femoral cutaneous nerves are not consistently blocked with this technique. [24] On the other hand, the lumbar plexus is made up of the L1 through L5 spinal nerve roots. As the roots of the lumbar plexus depart from their spinal nerves and emerge from the intervertebral foramen, they enter the posterior third or junction of the posterior third and the anterior two-thirds of the psoas muscle. [1] [2] [3] [4] 25] In contrast to the femoral approach, the PCB reliably produces blockade of the entire lumbar plexus with high success rate. [14, 24] Therefore, PCB with general anesthesia was chosen to provide complete peri-/post-operative analgesia and anesthesia during our clinical practice.
To reach the lumbar plexus by surface anatomical landmarks is useful but can vary among patients. Several techniques as loss of resistance, elicitation of paresthesia, and quadriceps muscle contraction to nerve stimulation have been described at different levels using surface anatomical landmarks in the literature. [2, 9, 16, 24, 26, 27] However, epidural spread of the LA, systemic toxicity, renal hematoma, total spinal anesthesia and circulatory cases have been reported as complications of these approaches. [28] [29] [30] [31] [32] [33] These complications are usually related with failed or multiple attempts, or inadvertent vascular injuries. [33] With the use of ultrasound for imaging of the individual anatomy and real-time needle guidance, the efficacy of the PCB might be increased and such complications might be avoided. [16] Ultrasound guidance during PCB may offer several advantages compared to the traditional methods. The related anatomy and target structures are clearly identified, the advancement of the needle to the posterior part of the psoas muscle and meanwhile the spread of the LA during the injection can be observed. [2, 3, 32] This may allow the anesthesiologist to perform the PCB safely and successfully. Furthermore, two different techniques of ultrasound-guided PCB as transverse and longitudinal approaches have been described. [1, 3, 16, 17] Longitudinal technique may cause bilateral spread and systemic LA toxicity because of the rapid absorption of large volumes or inadvertent injection into one of the large paravertebral blood vessels.
[5] Therefore, we preferred transverse technique and were able to visualize the kidney, vertebral body, spinous, articular, and transverse processes, psoas, erector spina and quadratus lumborum muscles clearly in order to perform a successful block and avoid the puncture.
Our observation of the lumbar plexus location in the posterior part of the psoas muscle was coherent with the previous data. [2, 3] The location of the plexus and the tip of the needle were confirmed both by ultrasound and nerve stimulator. The block was successfully completed after one attempt. Paresthesia, blood aspiration or injury to surrounding structures were not noted during the procedure.
As a result, this case report describes that a successful ultrasound guided PCB technique provides a pain free peri-/post-operative period without any additional anesthetic or analgesic. This shows that ultrasound-guided PCB is a feasible and efficient technique for knee arthroscopy. Inspite of the impressive cadaver study and case report results, the published prospective investigations are limited. Further studies are necessary to evaluate the rate of success, safety and efficacy of the ultrasound guided PCB technique.
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